Endometrial cancer is the most common gynecological cancer. Increased postmenopausal endometrial thickness may be an indicator of endometrial cancer. Transvaginal ultrasound (TV-USG) is the primary imaging method for evaluating endometrial thickness in the postmenopausal period. The aim was to employ transvaginal ultrasonography in the evaluation of adnexal masses synchronously seen in postmenopausal women with increased endometrial thickness. The work was designed as a retrospective study. The medical records of 155 patients evaluated for increased postmenopausal endometrial thickness were examined. Ultrasonography had been performed on the women in the study for routine follow-up, postmenopausal hemorrhage, pelvic pain, pelvic mass on examination and family history of gynecological cancer. All patients had undergone endometrial evaluation with fractional dilatation and curettage (D & C) or pipelle endometrial sampling. Histopathological diagnosis was based on endometrial sampling results. Adnexal mass was present simultaneously in 17.4% (n = 27) of the women included in the study, while 82.6% (n = 128) had no gynecological pathology other than increased endometrial thickness. The endometrial thickness in the women with postmenopausal adnexal masses was greater than in those without adnexal mass (11.7 mm vs. 7.8 mm, p = 0.009). Non-atypical and atypical endometrial hyperplasia was more frequent in the group with postmenopausal adnexal mass (11.1% vs. 2.8%, 11.1% vs. 3.79, p = 0.03, p = 0.04, respectively). Final histopathological evaluation of patients operated on for adnexal masses revealed tubo-ovarian abscess in 1.9% (n = 1), benign ovarian tumor in 25.9% (n = 7) and malignant ovarian tumor in 11.1% (n = 3) of the patients. In postmenopausal women, adnexal masses can be seen simultaneously with increased endometrial thickness. In this regard, transvaginal ultrasound offers important opportunities for evaluation of both the endometrium and adnexa. Pre-surgery transvaginal ultrasound as well as multivariate serum markers may be used in evaluation models.
Introduction
Endometrial cancer is the most common gynecological cancer and its frequency has risen gradually over the past 20 years [1] . Increased postmenopausal endometrial thickness as detected by sonography may be an indicator of endometrial cancer. Transvaginal ultrasound (TV-USG) is the primary imaging method for evaluating increase in endometrial thickness in the postmenopausal period [2, 3] . When a thickness of the endometrium of more than 5 mm is detected in postmenopausal women by TV-USG, histopathological examination may be required [4, 5] . In addition, TV-USG provides significant contributions in the imaging display of the adnexa. Although the efficacy of TV-USG for asymptomatic women in the screening for ovarian cancer is controversial, during assessment of the endometrium, the adnexa can be assessed simultaneously and *Coresponding Author: Ozan Dogan, Health Sciences University, Sisli Hamidiye Etfal Research and Training Hospital Department of Obstetrics and Gynecology, Istanbul, Turkey E-mail: ozandogan02@hotmail.com abnormal findings recorded [6, 7] . Postmenopausal adnexal mass is an important clinical condition that is usually detected incidentally, and thus gynecologists may experience some difficulties in followup or treatment [8] . Because many are benign, a good evaluation of these masses can defer the diagnosis of ovarian cancer and prevent unnecessary surgery [9] .
There is insufficient evidence in the literature showing that increased postmenopausal thickness may be associated with adnexal masses. In the postmenopausal period, except for ovarian tumors that can continue hormonal activity, there is no information about adnexal masses that are synchronous with increased endometrial thickness [10] . In this study, we evaluated the possibility of postmenopausal adnexal masses being synchronous with increased endometrial thickness.
Materials and Methods

Study design
This retrospective study included a total of 155 women who had undergone endometrial biopsy for increased postmenopausal endometrial thickness at the Düzce University Medical Faculty Obstetrics and Gynecology Clinic between January 2015 and January 2017. Patients who had hormone replacement therapy because of menopause, who had a history of gynecological cancer and those diagnosed with endometrial hyperplasia in previously excised biopsies were not included in the study. Written informed consent was obtained from all women before the study commenced. All procedures in the study were carried out in accordance with the ethical standards of the institutional research committee and in accordance with the Helsinki Declaration of 1964 and subsequent amendments or comparable ethical standards. The study was approved by the Düzce University Ethics Committee (Ethics Committee No. 2017/07). This study followed the Srengthening the Reporting of Oservational studies in Epidemiology (STROBE) guidelines Ultrasonography had been performed on the women in the study for various reasons including routine follow-up, postmenopausal hemorrhage, pelvic pain, pelvic mass on examination and family history of gynecological cancer. All sonographic evaluations were performed using a 6.5 MHz endovaginal probe with the patient at the lithotomy position and having an empty bladder. The cutoff value for increased postmenopausal endometrial thickness was taken as 5 mm [4, 5] .
The medical records of the patients were examined in terms of demographic characteristics such as age, body mass index (BMI), age at menopause, gravyda and parity. All patients had undergone endometrial evaluation with fractional dilatation and curettage (D & C) or pipette endometrial sampling. Histopathological diagnosis was based on endometrial sampling results. Histopathological results were classified as benign, endometrial polyp, endometritis, endometrial hyperplasia, or endometrium cancer. Proliferative endometrium, secretory endometrium, irregular and atrophic endometrium were considered as benign histologic changes.
We did not perform the power or sample size calculation for this study, because we planned to include all eligible patients in the study. The Statistical Package for the Social Sciences (SPSS) 22.0 program was used to analyze the data. Quantitative data were tabulated with mean ± SD (standard deviation) and median (maximum-minimum) values, while categorical data were given as n (number) and percent (%).The Student's t-test and Mann-Whitney U test were used to compare independent groups, whereas the Pearson Chi-Square and Fisher Exact tests were used to compare categorical data. The data were analyzed at 95% confidence level, with a p-value of 0.05 considered as significant, while greater than 0.05 was considered insignificant.
Results
A total of 155 women who had presented at our clinic and who had undergone sonographic evaluation for increased postmenopausal endometrial thickness were included in the study. Adnexal mass was present simultaneously in 17.4% (n = 27), while 82.6% (n = 128) had no gynecological pathology other than increased endometrial thickness.
No statistically significant difference was seen in terms of age, gravida, parity, BMI or comorbid chronic diseases ( Table 1 ). The number using tamoxifen because of breast cancer was greater amongst the group with simultaneous increased postmenopausal endometrial thickness and adnexal masses than in the group without adnexal masses. The difference between the groups was statistically significant (7.4% vs. 2.8%, p = 0.04). Women with postmenopausal adnexal masses had greater endometrial thickness than women without adnexal mass and the difference between the groups was statistically significant (11.7 mm vs 7.8 mm, p = 0.009). Histopathological examination of endometrial biopsy specimens showed benign endometrial tissues, endometrial polyps, endometritis and malignancy in similar proportions, whereas non-atypical and atypical endometrial hyperplasia was more frequent in the group with postmenopausal adnexal mass (11.1% vs. 2.8%, 11.1% vs. 3.9%; p = 0.03, p = 0.04, respectively). Of the patients, 59.2% (n = 16) were put under observation and 40.8% [11] were operated on. Final histopathological evaluation of patients operated on for adnexal masses revealed tubo-ovarian abscess in 1.9% (n = 1), benign ovarian tumor in 25.9% (n = 7) and malignant ovarian tumors in 11.1% (n = 3) of the patients (Table 2 ). Figure 1 shows the estimated diagnostic performance for adnexal mass synchronous with increase in endometrial thickness as measured by TV-USG. Accordingly, the area remaining under the ROC curve was 0.39 [95% CI (0.31-0.48)]. 
Discussion
Findings from our study show that 17.4% of patients with increased postmenopausal endometrial thickness had synchronous adnexal masses. The mean endometrium thickness was higher and both atypical and non-atypical endometrial hyperplasia were more common in the women with postmenopausal adnexal mass, However, the diagnostic performance was low for measurement of postmenopausal endometrial thickness with synchronous adnexal mass.
Because of its high efficacy and non-invasiveness, TVUSG is used routinely in the evaluation of the postmenopausal endometrium. In general, this is done to rule out endometrial cancer [11, 12] . Another problem seen in the postmenopausal period is adnexal masses. The use of TV-USG has been long acknowledged as a means of distinguishing benign and malign adnexal masses, but the method depends on the experience and evaluation of the person performing the ultrasonography. Thus, ultimately, the accuracy and reliability of the technique are based on subjective judgment. In many studies, the sensitivity and specificity of TV-USG has been reported as 80% and 60%, respectively, in distinguishing between benign and malignant adnexal masses [13, 14] . Bakour et al. noted that adnexal mass was detected synchronously in 4.9% of the patients in their study who complained of postmenopausal hemorrhage, and that less than 10% of them were malignant; however, increased endometrial thickness was not evaluated in this study [7] . In our study, the incidence of malignant ovarian tumors in women with adnexal mass and synchronous increased postmenopausal endometrial thickness was found to be 11%.
Long-term studies have been carried out on the screening of postmenopausal patients for gynecological cancers. Early on in these studies, postmenopausal women were recommended to undergo a full pelvic scan during ultrasonographic evaluation [15, 16] . However, in recent years, some authors have suggested that due to the suboptimal specificity of TV-USG, adnexal scanning increases both the duration and cost of screening and exposes women to unnecessary surgical interventions and their complications, and if no pathological finding is found on the physical pelvic examination and if the endometrium is sonographically normal, there is no need for the adnexa to be seen [17, 6] . The results from our study show that in postmenopausal women, atypical and non-atypical endometrial hyperplasia, in particular, may be synchronous with adnexal masses. Therefore, we believe that patients with endometrial hyperplasia detected as a result of histopathological examination should be screened by ultrasonography if they have not been previously evaluated.
Various algorithms have been developed for the management of asymptomatic postmenopausal adnexal masses [18, 19] . 20, 21] . With postmenopausal patients having incidentally detected adnexal masses, the task of the gynecologists is to counsel them after undergoing TV-USG and, if deemed necessary, to refer them to gynecological oncologists. The data obtained with TV-USG alone may be insufficient. Making decisions only from TV-USG results in unnecessary anxiety in patients, and their possible exposure to unnecessary surgical procedures and resulting complications. Of the women with postmenopausal adnexal masses who participated in our study, 26.6% had undergone surgery for benign gynecological reasons.
There are very few studies in the literature regarding postmenopausal endometrial pathologies and adnexal mass synchronization. In this study, symptomatic patients with postmenopausal hemorrhage or adnexal mass detectable on physical examination were evaluated. In this respect, our study can provide a strong base for future studies assessing asymptomatic patients. The retrospective nature of the study and the relatively low number with postmenopausal adnexal masses in the group can be seen as limitations of the study.
Conclusion
In conclusion, adnexal masses may be synchronous with increased postmenopausal endometrial thickness, but it should be kept in mind that a large majority of these masses may be benign. The TV-USG is a diagnostic tool that can simultaneously provide important contributions to both the examination of the endometrium and to the diagnosis of synchronous adnexal masses. In addition to TV-USG, evaluation models using multivariate serum markers can be used for distinguishing malignant adnexal masses.
